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DC TEST CIRCUITS* 


Vcc 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


Vcc 


OPEN 
VIN 


1. Atl inputs are tested simultaneously 1. Each input is tested separately. 1. Each input is tested separately. 
ied Fig. 2 Fig. 3 
Vcc 


OPEN 


1. Each input is tested separately. 


Fig. 4 


VIN 


Vec 


1. LOW level and H1GH level conditions are tested. 
2. All gates are tested simultaneously, 


F 3. Average supply current per gate: 
1. Each gate is tested separately. 


e IccH * !eeL 
Cc(AVG) 2X No. of gates in package 
Fig. 5 Fig. 6 
Vec Vec 
ViH Vit 
= Ho =) '0H 


VIL VoL von 
| he Seat 


1. Each input is tested separately. 1. Each input is tested separately. 1. Both inputs are tested simultaneously. 

Fig. 7 Fig. 8 Fig. 9 

Voc 45V Vcc Voc 
NH 
_—_ 

Vio ' ViH 
sy ‘OL OPEN OPEN 
Vic Oo 
VoL 


1. Each input is tested separately. 


Fig. 10 


1. Each input is tested separately. 1. Each input is tested separately. 


Fig. 11 Fig. 12 


* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


Vcc Vcc 
Pec 
VIN 
los 
{ 


1. Each gate is tested separately. 1. Low level and high level conditions are tested. 
2. All gates are tested simultaneously. 


Fig. 13 Fig. 14 
Vcc Vcc 
VIN * Io VIN ai 
i a 
Fig. 15 Fig. 16 
Vcc Vcc 
'OH NL 
<< + 
VIN Vou VIN . OPEN 
NH 
Fig. 17 Fig. 18 
Vcc Vcc 
¥ icc 
yes VIN OPEN 
1. Each inverter is tested separately. 1. All inverters are tested simultaneously. 
Fig. 19 Fig. 20 


* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 
PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


VIN 


1. Each AND section is tested separately. 1. Each pair of inputs is tested separately. 


Fig. 21 Fig. 22 


ac a aad 
< 
oO 
i?) 


OPEN 
OPEN i 
i 
! 
NH ‘ 
j 
t 
VIN J 
1. Each input is tested separately. 1. Each input is tested separately. 
Fig. 23 Fig. 24 
OPEN 
VIN 
1. Each gate is tested separately. 1. All gates are tested simultaneously. 


Fig. 25 Fig. 26 


* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


eats 
hy 
! 


ft =e Vcc 


| 
y | loc 


OPEN 


1. All gates are tested simultaneously 


Fig. 27 


Fig. 29 


SEE NOTE 2 
Vcc 
| a SEE NOTE 3 


1ON 


1. All inputs are tested simultaneously. 
2. Deleted on 9H60/5460, 7460 
3. Deleted on 9N60/5460, 7460 


Fig. 31 


eo f7 rN 
oa og & VEC 


a | 


Fig. 28 


Fig. 30 


1. Each input is tested separately. 


Fig. 32 


* Arrows indicate actual direction of current flow. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


Vcc Vcc 
OPEN NH 
VIN —_—> OPEN 
VIN 
| lon 
V4 
1. Each input is tested separately. 
Fig. 33 Fig. 34 
Vcc 
! 
' 2h OPEN 
V 
V4 IN 
VIN 
1. “On” and “‘off’’ conditions are tested separately. ; 1. Each output is tested separately. 
2. All gates are tested simultaneously ; 2. Preset and clear are tested with Vin(clock) = 0. 
Fig. 35 Fig. 36 


1. Each output is tested separately. 


Fig. 37 


* Arrows indicate actual direction of current flow. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CiRCUITS* (Continued) 


45V TEST TABLE 


a iT PRESET 
: 
Me aia a 


J1 
Vino 
K* [None | 
7 K1 and K2 
1. 
Fig. 38 
TEST TABLE 
Apply Vin 
(Test 114) Ground 
J1 and Clear = 
WH 52 and Clear 
—_ 
VINo— | * [None [None 
T—Kr [None | None | 
- Glock | None | None _| 
L Ki and K2 


* 


1. Each input is tested separately. 
2. Icc is measured with clear at GND, then with preset at GND. 


Fig. 39 


los 


1. Each output is tested separately. 


Fig. 40 


* Arrows indicate actual direction of current flow. 


6-6 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


PRESET 
— a . 


J2 J 


| PRESET 


TEST ; TEST loL 
. PER > OH y PER 
IN TRUTH IN TRUTH 
TABLE TABLE 
| 
1. Each output is tested separately. 1. Each output is tested separately. 
Fig. 41 Fig. 42 
TEST TABLE 
Apply Vin | Apply Momentary 
(Test lL) | GND, then 4.5 V | __ pice any a: 
Clock Preset J1, J2, J3, K1, K2, and K3- 
Clock J1, J2, J3, K1, K2, and K3 
Preset |. J1, J2, J3, Ki, K2, and K3 
45V J1, J2, J3, K1, K2, and K3 
Clock, J2, and J3 
Clock, J41, and J3 
Clock, J1, and J2 
Preset Clock, K2, and K3 
Preset Clock, K1, and K3 
reset eck, K1, an 
ML P Cleck, Kt, and K2 
ViINo=— 
OPEN 9H102/54H102, 74H102 
Apply Vin Vv 
(Test Ip) Apey AS 
Clock Jt, J2, J3, K1, K2, K3, Clear 
Clock 31,52, 33, K1, K2, K3, Preset 
Preset 
= Clear 
J 
1. Each input is tested separately. J2 J1, J3, K1, K2, K3, Clock, Preset 
J3 J1, J3, K1, K2, K3, Clock, Preset clear 
Ki J1, J2, J3, K2, K3, Clock, Clear Preset 
K2 Jt, J2, J3, K1, K3, Clock, Clear Preset ; 
Fig 43 K3 J1, J2, J3, K1, K2, Clock, Clear Preset 
TEST TABLE 
Apply Vin d 
(Test $444) we ; 
Clock Preset, Clear, J1, J2, J3, K1, K2, and K3 
Preset Clock, K1, K2, and K3 
ma 
Clock, J1, J2, and J3 
Vcc Clock, Clear, J2, and J3 
Clock, Clear, J1, and J3 
blec Clock, Clear, J1, and J2 
O 
Clock, Preset, K2, and K3 
1 PRESET . 
| 1H Clock, Preset, K1, and K3 
VINo== J2 J Clock, Preset, K1, and K2 
SEE 9H102/54H102, 74H102 
TEST OPEN aa 
TAB LE (Test typ) Ground 
Clock J1, J2, J3, K1, K2, K3, Preset | Ciear 
Clock J1, J2, J3, K1, K2, K3, Clear Preset 
e Preset { J1, J2, J3, K1, K2, K3,0 Clock, Clear 
Cleart J1, J2, J3, K1, K2, K3, 0 Clock, Preset 
— J2, J3, Clock, Preset Ki, K2, K3, Clear 
J1, J3, Clock, Preset K1, K2, K3, Clear 
1. Each input is tested separately. J1, J2, Clock, Preset K1, K2, K3, Clear 
2. lec is measured with clear at GND, then with preset at GND. K2, K3, Clock, Clear J1, J2, J3, Preset 
K1, K3, Clock, Clear J1, J2, 53, Preset 
K1, K2, Clock, Clear J1, J2, J3, Preset 
Fig. 44 


* Arrows indicate actual direction of current fiow. 


6-7 


TDuration of this test should not exceed 1 second. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


1. Each output is tested separately. 


TEST 

y PER 
IN TRUTH 
TABLE 


1. Each flip-flop is tested separately. 
2. Each output is tested separately. 
3. Preset is applicable for 9H78/54H78, 74H78 only. 


Fig. 47 


Fig. 45 


1. Each flip-flop is tested separately. 
2. Each output is tested separately. 
3. Preset is applicable for 9H78/54H78, 74H78 only. 


Fig. 46 


TEST TABLE 


pply Vinw | Apply Momentary lv 4 
(Test I) ,) GND pase eiiaced 


A 
Clear (See Note 2) | J and K 
| Clear__| None | Clock and J 
None (See Note 5) | Clock and K 
Q (See Note 3) Clock and Clear 


G (See Note 3) Clock and Clear 


1. Each flip-flop is tested separately. 
2. Apply momentary ground, then 4.5 V. 
3. After application of momentary ground, Q and @ 
are left floating. 
4, Ground all inputs of the unused flip-flop. 
5, Preset is applicable for 9N76/5476, 7476 circuits only. 


45V 


OPEN 


Fig. 48 


* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION | 


DC TEST CIRCUITS* (Continued) 


TEST TABLE 


Apply Vij = Apply Momentary 
(Test 14) eas GND, then 4.5 V 
Clear, J, and K 
Clock and J 


Preset (See Note 1) | Clock and K 
Clock and Clear 
‘OPEN K (See Note 1) Clock and Preset 


1. Preset is applicable for 9N76/5476, 7476 circuits only. 
2. lec is measured (simultaneously for both flip-flops) for 
the following conditions: 
a. J=K = Clock = Clear = GND. For 9N76/5476, 7476: 
Preset = 4.5 V. 
b. For 9N73/5473, 7473: J = Clear = 4.5 V, K = GND, 
and apply momentary 4.5 V, then GND to Clock. 
For 9N76/5476, 7476: J = K = Clock = Preset = GND, 
and Clear = 4.5 V. 
3. Each flip-flop is tested separately for 1)}4. 


Fig. 49 


(See Note 2) 
OO 


1. Each flip-flop is tested separately. 
2. Test circuit shows setup for testing Q. When testing Q, 1 
apply 2.4 V to Clear, ground Q, and limit duration of 
test to 100 ms. 


. Each flip-flop is tested separately. 


Fig. 50 Fig. 51 


Voc Vcc 


1OH OL 
TEST TEST 
Vv PER PER 
ae TRUTH VIN TRUTH 
TABLE TABLE 
1. Each flip-flop is tested separately. 1. Each flip-flop is tested separately. 
2. Each output is tested separately. - 2. Each output is tested separately. 
Fig. 52 Fig. 53 
* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


45V TEST TABLE 
Apply Vin Apply 4.5 V Apply GND 
(Test ly) pply a2 PptYy 
Clear Clock and D 


1. Each flip-flop is tested separately. 
2. Each input is tested separately. 


Fig. 54 


TEST TABLE 


Apply 4.5 V Apply GND 
Preset 
Preset Clear and D 


Preset Clock, D, and Q 
. Each flip-flop is tested seperately. 


D and Clock (See Note 3) 
Clear 
. Each input is tested seperately. 


1 

2 

3. GND is momentarily applied to clock, then 4.5V. 

4. For 9N74/5474, 7474: lec is measured with D, clock, and preset at GND, 
then with D, clock, and clear at GND. 

5. For 9H74/5474, 74H74: Icc is measured simultaneously for both flip-flops 
with D. Clock, and Preset at GND, then with D, Clock, and Clear at GND. 


Fig. 55 


OPEN 


Preset 
Preset and Clock 


Each input is tested separately. 


Fig. 56 


* Arrows indicate actual direction of current flow. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


ViH 


Fig. 57 


1. Each input is tested separately. Input not being tested is at 4.5 V. 
Fig. 58 


0.1 uF OPEN 


OPEN 


© (momentary GND, then OPEN) 


Fig. 59 


0.1 uF OPEN 


1. Each input is tested separately. Input not being tested is at ground. 


Fig. 60 


* Arrows indicate actual direction of current flow. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


45V 0.1 uF OPEN 


Fig. 61 


1. Pin 10 is grounded after all other ne 
indicated grounds are made. 


Fig. 62 


Fig. 63 


y loc 


VIN OPEN 


1. Quiescant and fired conditions are tested. 


Fig. 64 


* Arrows indicate actual direction of current flow. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


Vcc Vcc 
10H 
as ie + 
VIH VIL VOH 
VOL 


Fig.66 ViL. IoH 


El 


Fig.65 Vit, Voi 


Vcc Vcc 
VIN OPEN Vv OPEN 
—> o << 
nH Ne 


Fig. 68 [yy 


Fig. 67 Uppy 


VIN OPEN 


All inverters are tested simultaneously 


Fig.69 IccH, IccL 


* Arrows indicate actual direction of current fiow. Current into a terminal is a positive value. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


Vcc 


VIH VOH VIL 


iT 


Fig. 77 Vit, VOL 


Fig. 70 ViH, 'oH 


VIN OPEN 


All buffers/drivers are tested simultaneously. 


Fig. 74 IccuH, lect 


* Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


Vcc Vcc Vcc 


IOH 


IOH 4— lOL 
ViH aN ViH VOH Wie 


VOH Vou. 
LT £4 


Both inputs are tested simultaneously. Each input is tested separately. 


Fig. 75 Vin, VoH Fig. 76 Viy. lon Fig. 77 Vit, VOL 


Vcc 

45V 

OPEN OPEN 
VIN 

Each input is tested separately. Each input is tested separately. 
Fig. 78 yy Fig. 79 Ip 
Vcc Vcc 
ICCL ‘ J ICCH 
4.5V VIN OPEN 


| los 


1. HIGH level and LOW level conditions are tested. 
Each gate is tested separately. 2. All gates are tested simultaneously. 


Fig.80 log Fig.81 IccH. IecL 


* Arrows indicate actual direction of current flow, Current into a terminal is a positive value. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


Vcc 


4.5V 


OL 


t 
we 


lOH 


? 


HHI 


| f | [Ft 


Fig.82 Vt7+, 'IT+, VOL Fig. 83 VT_, IT-, VoH 


OPEN 


OPEN 
Vin OS 


"4 ta 
ame i = 


Each input is tested separately. 


Each input is tested separately. 
Fig.84 ly 


Fig. 85 Vi, Veep. MIL 


OPEN 


Each gate is tested separately. 


Fig. 86 Ios Fig. 87 ICCH, IccL 


* Arrows indicate actual direction of current flow. Current into a terminal is a positive value 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


Vcc 
IOH 


> 
mo VOH 


Vcc 
lOL 
VIL a 
Note 2 
See Note Vou; 


ViH 
L 
i a 


I-A 


1. Each input is tested separately. 
2. ICH is tested at Voy = 12 V and 
VOH is tested at lop = 1 MA. 


Both inputs are tested simultaneously 
Fig.89 Vit, Vou. !on 


Fig. 88 Vin, VoL 


Vcc 
45V 
OPEN OPEN 
VIN 
qe 
NL 
Each input is tested separately. Each input is tested separately. 
Fig. 97) Wy 


Fig. 90 IH 


Vcc 
'CCH | | ICCL 
OPEN 


VIN 


High-level and low-level output conditions are tested. 


Fig. 92 IccH, icc 


* Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


DC TEST CIRCUITS* (Continued) 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


Vin Vin 
TEST 
PER 
TRUTH 
TABLE 
Vit Vin 
NOTES: NOTE: Each output is tested separately. 


1, Each output is tested separately. 
2. VoH is also tested using clear and preset inputs. 


Fig. 93 Vin. Vit. VOH 


J3 
S252 


Fig. 94 Vin, Vit. VoL 


NOTE: Vj, is apptied and 1), is measured separately for each input. All other inputs are grounded. 


Fig. 95 Iypy 
45Vv 
j TEST TABLE 
CONDITIONS ON OTHER INPUTS 
T 
Apply VIN Appl Apply GND 
a (Test ly) ies ed 
VIN Clock None None 
04 v Preset Clear Clock 

Clear Preset Clock | 

J J2 (OR 4.5 V TO J2) Clock, Clear 

52 (0R 42) | None Clock, Clear 

J3 JZ(OR 4.6 V TO J2) Clock, Clear 

NOTES: JK Jz, K2 (OR 4. V TO J2, K2) | Clock, Clear 

1. Each input is tested separately. JK |: SZ, K2(OR 4.5 V TO J2, K2) | Clock, Preset 

2. Vin is applied and I), is measured pT | RZ10R 4.5 V TO K2) Clock, Preset 

separately for each input. [K2 (OR K2) | ae |, Clock, Preset 

ae’ 4 K3 (OR 4.5 V TO K2) Clock, Preset 
3. All unspecified inputs are at 4.5 V. ? _ 2 Raab obatee 

Fig. 96 WL 


45V 4.5V Vec 
? 9 
- | 
di 
e—-— | n 
| ees OPEN 
je 
| = 
| 
| 
| 
I 
| 
| 45V 
( 
fn 
i “ KI OPEN 
{ Loe gor oe 
i} = 
i 
emer 


Fig.97 Ic¢ 


* Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


V 
Vcc cc 


VIN 


1. Each input is tested separately. 1. Low level and high level input conditions are tested. 
Fig. 98 Fig. 99 
Vcc Vcc 
NH 
ne OPEN ile OPEN 
OPEN YiLo= 
Ne 
1. Each input is tested separately. 1. Each input is tested separately. 
Fig. 100 Fig. 101 
Voc Vcc 
} 'cc 


VIL VIN 
+ los — OPEN 
ViH 


1. Each gate is tested separately. 1. Low level and high level input conditions are tested. 


Fig. 102 Fig. 103 


* Arrows indicate actual direction of current flow. Current into a terminal is a positive value. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* 


c-t7% 
-4 b 
--42/ 
| 


< 
i?) 
i?) 


er 


1. Each AND section is tested separately. 1. Each set of inputs is tested separately. 


Fig. 105. Fig. 106. 


. Each input of each AND section 


. Each input of each AND section 
is tested separately. 


is tested separately. 


Fig. 107. 


1. Logical O and logical 1 conditions are tested. 


Fig. 110. 


* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


Fig. 111. 


45V Vcc 


\OFF 
VOFF 
VIL 
1. Each input is tested separately. 
Fig. 113. 
Vcc 
}) lon 
VIN 
VON 
v 
V4 


1. Each AND section is tested separately. 


Fig. 115. 


4.5V 


Fig. 112. 


ViH 


1. All inputs are tested simultaneously, 


Fig. 114. 


45V 


VIN 


1. Each set of inputs is tested separately. 


Fig. 116. 


* Arrows indicate actual direction of current flow. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


Vcc 
VIN OPEN 
\ ION 
v4 
= 1. Each AND section is tested separately. 1. Each input is tested separately. 
Fig. 117. Fig. 118. 
Vcc Vcc 
I 
OPEN | ie OPEN 
OPEN “1 
VIN 
NH 
VIN = = 


1. On and off conditions are tested separately. 
1. Each input is tested separately. 


Fig. 119. Fig. 120. 


pt) PRESET 
TEST = > lo lo 
V V 

IN TRUTH TH IN 


1. Each output is tested separately. 1. Each output is tested separately. 


Fig. 121. Fig. 122. 


* Arrows indicate actual direction of current flow. 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


DC TEST CIRCUITS* (Continued) 


45 V Vcc ee 
TEST 
Pr PRESET] TABLE 
NL! SEE coc f = 
<<] TEST 
VIN |TABLE] 4 


= 1. Each input is tested separately. 


9H71/54H71, 74H71 9H101/54H101, 74H101 


Apply Apply Vin ; 

Apply Vin Apply 4.5 V Momentary (Test Ij) ARO OY aroun 
(Test 14) ee GND 

then 4.5 V J1A, J1B, J2A, J2B, K1A, K1B, K2A, K2B Preset 

J1A,J1B,J2A,J2B,K1A,K1B,K2A, and K2B J1A, J1B, J2A, J2B, KIA, K1B, K2A, K2B, Clock None 


J1B, J2A, J2B, K1A, K1B, K2A, K2B, Clock, Preset Q 
J1A, J2A, J2B, K1A, K1B, K2A, K2B, Clock, Preset Qa 
J1A, J1B, J2B, K1A, K1B, K2A, K2B, Clock, Preset Q 
J1A, J1B, J2A, K1A, K1B, K2A, K2B, Clock, Preset Q 


Clock(b) | J1A,J18,J2A,J2B,K1A,K1B,K2A,K2B, and Preset 
| Preset | J1A,J1B,J2A,J2B,K1A,K1B,K2A,K2B, and Clock 
J1aib) J1B and Clock 


J1B{b) J1A and Clock 


J2B and Clock J1A, J1B, J2A, J2B, K1B, K2A, K2B, Clock Preset 
J2A and Clock J1A, J1B, J2A, J2B, K1A, K2A, K2B, Ciock Preset 
K1B and Clock JIA, J1B, J2A, J2B, K1A, K1B, K2B, Clock Preset 
K1A and Ciock J1A, J1B, J2A, J2B, K1A, K1B, K2A, Clock - Preset 


K2B and Clock 
K2A and Clock 


= 
2 


9H71/54H71, 74H71 


Apply Vin 
(Test ty) Ground 


Clock (b) 


K1a(b) 


J1A,J1B,J2A,J2B,K1A,K1B,K2A,K2B, and Preset 
J1A,J1B,J2A,J2B,K1A,K1B,K2A,K2B, Preset and Q 
K1A,K1B,K2A,K2B,Clock, and Q 

J1B, Clock, and Preset 

J1A, Clock, and Preset 

J2B, Clock, and Preset 

J2A, Clock, and Preset 

K1B, Clock, Preset, and 0 

K1A, Clock, Preset, and Q 

K2B, Clock, Preset, and Q 

K2A, Clock, Preset, and Q 


(a)inputs and outputs not specified are open. 
(6) Duration of this test should not exceed 1 second. 


TEST TABLES ®) 


Apply Vin 
(Test 1y4) Ground 
JIA, J1B, J2A, J2B, K1A, K1B, K2A, K2B, Preset 
Preset(b) | J1A, J1B, J2A, J2B, K1A, K1B, K2A, K2B, O 


J1B, J2A, J2B, Preset, Clock 
J1A, J2A, J2B, Preset, Clock 
JIA, J1B, J2B, Preset, Clock 


(a) inputs and outputs not specified are open. 
(b) Duration of this test should not exceed 1 second. 


1. Each input is tested separately. 

. lec is measured for each of the following conditions: 
A) J1A = J1B = J2A = J2B = K1A = K1B = K2A = 
K2B = Preset = 4.5 V, and Clock = 
momentary 4.5 V, then Gnd. 


N 


9H101/54H101, 74H101 


Apply 4.5 V 


K1A, K1B, K2A, K2B 
K1A, K1B, K2A, K2B 
K1A, K1B, K2A, K2B 


J1B 
J2A 
B 


J1A, J1B, J2A, Preset, Clock 


K1A, K1B, K2A, K2B 


2 
J2 
K1A 


K1B, K2A, K2B, Clock 


Preset J1A, J1B, J2A, J2B 


K1B 


K1A, K2A, K2B, Clock 


Preset JIA, J1B, J2A, J2B 


K1A, K1B, K2B, Clock 


Preset J1A, J1B, J2A, J2B 


K2A 
K2B 


2 
2 


K1A, K1B, K2B, Clock 


Preset JTA, J1B, J2A, J2B 


Fig. 124. 


* Arrows indicate actual direction of current flow. 
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DC TEST CIRCUITS* (Continued) 


FAIRCHILD SERIES TTL/SS! 


PARAMETER MEASUREMENT INFORMATION 


45V 
1 
2 
3 
IL | see 
VIN TEST 4 


. Each flip-flop is tested separately. 
. Apply momentary ground, then 4,5 V. 
. After application of momentary ground (<1 second), 


Q and G are left floating. 


. Ground all inputs of the unused flip-flop. 
. Preset is not applicable for 9H73/54H73, 74H73. 


Apply the same conditions simultaneously to both 
flip-flops when testing the 9H108/54H108, 74H108. 


TEST TABLES 


9H73/54H73, 74H73 
9H76/54H76, 74H76 
9H78/54H78, 74H78 


9H103/54H103, 74H103 


9H106/54H106, 74H106 
9H108/54H 108, 74H108 


Apply Vin | Apply Momentary Apply Vin Apply V| 
Apply 4.5 V D Apply 4.5 V N i 
(Test I{_) GND pee (Test tL) ApPISSN pply:4-5 (Test ty_) App SND al ela 
Clock Cl See Note 2 Jand K ae etl —— 
ai a eon = Pana Clock Clear JK Clock Clear J, K, Preset,(Note 6) 
ear ° 
p —— Sa Nowe: bai - = Z Clear None Clock, J, K Clock Preset J, K, Clear,(Note 6) 
reset ee t 
L ; aie: a ay Face a rt Clear Clock, K Clear None Clock, Preset, J, K,(Note 6) 
e Not sant) 
= i e - once" on KT Q Clock, Clear, J Preset None Clock, Clear, J, K 
K Q (See Note 3) Clock and Clear 
tDuration of this test should not exceed 1 second. | J Clear Clock, K Preset 
7 | K Preset Clock, Clear, J 
Fig. 125. 
1. Preset is not applicable to 9H73/54H73, 74H73; 
9H103/54H 103, 74H103. 
2. tec is measured (simultaneously for both flip-flops) for the 
following conditions: 
a. J=K = Clock = Clear = Gnd. 
WH Preset (when applicable) = 4.5 V. 
Vv rae b. For 9H73/54H73, 74H73 and 9H103/54H103, 74H103. 
iN SEE J= Clear = 4.5 V, K = Gnd, and apply momentary 4.5 V, 
ae then Gnd, to Clock. For 9H76/54H76, 74H76; 9H78/54H78, 
e 74H78; 9H108/54H108, 74H108: J = K = Clock = 
Preset = Gnd, and Clear = 4.5 V. 
3. Each flip-flop is tested separately except where Note 4 is 
referenced. 
= 4. Apply the same conditions to both flip-flops when testing the 
9H108/54H108, 74H108. 
9H73/54H73, 74H73 TEST TABLES 
9H76/54H76, 74H76 9H106/54H106, 74H106 
9H78/54H78, 74H78 9H103/54H103, 74H103 9H108/54H108, 74H108 
Apply Vin Apply Momentary Apply Vin Apply Apply Vin Apply GN ly 4.5V 
(Test 44) Ground GND, then 4.5 V (Test yy) | ApplyGND | 4.5V (Test 144) pey GNe pele se 
Clock | Clear, J, and K Clock Clear, J, K None Clock Clear, J, K Preset,(Note 4) 
Siet leek apd Cleart Q,4,K Clock Clock Preset, J, K Clear,(Note 4) 
Preset (See Note 1) Clock and K None Clock Clear, K Cleart Q,J,K Preset, Clock(Note 4) 
J (See Note 1) Clock and Clear Preset K Clock, Clear | J Presett 0, J, K Clear, Clock 
K (See Note 1) Clock and Preset | Clear J Clock, Preset | Clear, K 
K Clock, Clear Preset, J 


Fig. 126. 


T Duration of this test should not exceed 1 second. 


VIN 


2.4V0 


1. Each output is tested separately. 


2. Test circuit shows setup for testing Q. 


When testing O, apply 2.4 V 


to Preset, ground Q, and limit duration of test to 100 ms. 


Fig. 127. 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS 


PULSE 
GENERATOR 
(See Note 1) 


*CL includes probe and jig capacitance. = (See Note 3) 


TEST CIRCUIT FOR 9N00/5400, 7400; 9N02/5402, 7402; 9N04/5404, 7404; 9N10/5410, 7410; 9N20/5420, 7420; 
9N30/5430, 7430; 9N40/5440, 7440; 9NS0/5450, 7450; 9N51/5451, 7451; 9N53/5453, 7453 and 9N54/5454, 7454 


OUTPUT Vcc =5V 


PULSE 
GENERATOR ai 
(See Note 1) GATE OR - 15 pF 
INVERTER 
UNDER = 
TEST 


TEST CIRCUIT FOR 9N01/5401, 7401; 9N03/5403, 7403; 9N05/5405, 7405; 9N39/5439, 7439 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 
1. The generator has the following characteristics: Vgen = 3.5 V, to = 5 ns, tz = 10 ns, ty = 0.5 us, 
PRR = 1 MHz, Zout ~ 50M. 
tpHL + tPLH 
2 

. When testing 9NOO/5400, 7400 through 9N40/5440, 7440 (except 9N02/5402, 7402), connect 
all unused inputs to 2.4 V. When testing the 9NO2/5402, 7402 or 9N50/5450, 7450 through 
9N54/5454, 7454, apply the input pulse to one input of one AND section and 2.4 V to all 
unused inputs of that AND section. All inputs or unused AND sections are grounded. 


. Propagation Delay = 


Fig. A GATE PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


PULSE 
GENERATOR 
(See Note 1) 


EXPANDER 


UNDER re aan - , 
TEST C, includes probe and jig capacitance. 


TEST CIRCUIT 


INPUT 


OUTPUT VOH 


VOLTAGE WAVEFORMS 


NOTES: 

1. The generator has the following characteristics: Vgen = 3.5 V,tg=5 ns, tz = 10 ns, tp = 0.5 us, 
PRR = 1 MHz, Zoyt ¥ 5022. 

tpHL + tPLH 


2. Propagation Delay = 2 


Fig. B EXPANDER PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


Vec =5V O--4 


*C,_ includes probe and jig capacitance. 


9N70/5470, 7470 TEST CIRCUIT 


{See Note 2) 


[> CLOCK 
GCLEAR PRESETP 
fe 


9N74/5474, 7474 TEST CIRCUIT 


NOTES: 
1. Preset or clear function of the 9N70/5470, 7470 can occur only when clock input is low. Gated inputs are inhibited. 
2. Clear and preset inputs of the 9N74/5474, 7474 dominate regardless of the state of clock or D inputs. 


}-——— tp(clear) ————*4 =| to ke— 
t 


PRESET INPUT 
PULSE GENERATOR 


| 
I 
{ 
| I 
—> tPHL ke + 'bipreset) ——+l 
| he 
| 


Q OUTPUT 


ere! eae 
<-5 (7 
b 
5 


a 
< 
ik 
at 
a | 
< 
| 
| 
| 
| 
| 
| 
| 
ge ss 
oO 
PO 


G OUTPUT 


VOLTAGE WAVEFORMS 


NOTE: 
3. Clear or preset input pulse characteristics: Vgen =3.5 V,tg=5ns, th = 25 ns for the 
9N70/5470, 7470 and ty = 30 ns for 9N74/5474, 7474. 


Fig.C 9N70/5470, 7470 and 9N74/5474, 7474 PRESET/CLEAR PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


Vec=5V0 


CLOCK PULSE 0 


TEST 
OUTPUT 


SEE TEST 
TABLE 


SEE TEST 
TABLE 


> «TEST 
OUTPUT 


*C__ includes probe and jig capacitance. 


TEST CIRCUIT 


t 
clock ™|''s 


—— — Vgen 
PULSE | 
GENERATOR | 
| 
~~ tp ——____»| ) 
—>| tsetup be- 
— fe —— fe V4 
2.7V i. | gen 
INPUT A 15Vvl 
PULSE 
GENERATOR! | 0 
tok 
le— thold —» 
SS Vgen 


INPUT B 
PULSE 
GENERATOR 


OUTPUT 
r—tpHL—ol VOL 

QORG 

OUTPUT 


VOLTAGE WAVEFORMS 


Fig.D 9N70/5470, 7470 FLIP-FLOP SWITCHING TIMES 


TEST TABLE 


[1 Treenpat es [ar [Rone [18,1 ea] 
2 [thoia stJ1, J2 [None] JT, J [R1,R2 [Jr and 
a [isp [R* [None [0.727 R2[ 
[a [ots ot RT 2] None] RTA RZ]T, Ja [ana 


NOTES: 

1. Clock pulse (see note 3), input A, and input B are used to 
measure tsetup aNd thold- 

2. Clock frequency, tp_y and tpyj, (from clock to output) are 
measured in the toggle mode. Hold J = K = high level per truth 
table and apply clock pulse (see note 3). 

3. Clock pulse characteristics: Vgen =3.5 V, tz =10ns, ty = 20 ns, 
and PRR = 1 MHz. When testing f,,9x, vary PRR. 


4. Input pulse characteristics: Vgen = 3.5 V, to = 5 ns. 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


Vec =5V 


CLOCK PULSE 


TEST TEST 
OUTPUT OUTPUT 
*C._ includes probe and jig capacitance. 
TEST CIRCUIT 
>| t7 le _elto Lee. Vv 
CLOCK | | PO aac a gen 
INPUT PULSE : | 


(See Notes 1 and 2) 1.5V 


] 
| 
MINIMUM | 
[~— tsetup —* 
| 
——— — — — VOH 
Q OR © OUTPUT 
r— tPHL —>| 
VOL 
| | 
| V 
OH 
Leeseoieee 
Q OR © OUTPUT 
aoe. te et VOL 


VOLTAGE WAVEFORMS 


NOTES: 

1. Clock, J, and K input pulse characteristics: Vgen = 3.5 V, tg = 10 ns, ty = 10 ns, ty = 20 ns, and 
PRR = 1 MHz. When testing fray, vary PRR. 

2. For 9N72/5472, 7472, J=J1-J2°J3; and K = K1°K2° K3. 

3. Gated inputss6hown with dotted lines) are for the 9N72/5472, 7472 only. The 9N73/5473, 7473; 
9N107/54107, 74107 and 9N76/5476, 7476. Dual Flip-Flops have direct J and K inputs, and preset 
is not available on the 9N73/5473, 7473 and 9N107/54107, 74107. 


Fig. E 9N72/5472, 7472; 9N73/5473, 7473; 9N76/5476, 7476; 9N107/54107, 74107 FLIP-FLOP SWITCHING TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


Veo = 5 V © 


PRESET 
INPUT 


CLEAR 
INPUT 


TEST 
OUTPUT °& 


TEST 
OUTPUT 


*C includes probe and jig capacitance 


TEST CIRCUIT 


2.7V 
CLEAR input 1:2 V 


eee | 
p(clear) t —el ty 
PRESET INPUT 2.7V 
(9N72/5472, 7472: 15V 
9N76/5476, 7476) i 
| t eee t | t- 0 
gi PHL i ——— tp(preset) ———» 
| —+ tPLH ke VOH 
Q OUTPUT | 1 
, SS VOL 
=e, (PLA —> tPHL ad ve 
— | | Ra ee Fae ee “ams 
Q OUTPUT | 1.5V 
VOL 


MOLTAGE WAVEFORMS 


NOTES: 

1. Clear or preset inputs dominate regardless of the state of clock or J-K inputs. 

2. Clear or preset input pulse characteristics: Vcc = 3.5 V, tg = 5 ns, ty = 10 ns, 
to(clear) = to(preset) = 25 9s, PRR = 1 MHz, and Zou © 5082. 

3. Gates inputs (shown with dotted lines) are for the 9N72/5472, 7472 only. 
The 9N73/5473, 7473; 9N76/5476, 7476 and 9N107/54107, 74107 Dual 
Flip-Flops have direct J and K inputs, and preset is not available on the 
9N73/5473, 7473 or 9N107/54107, 74107. 


Fig. F 9N72/5472, 7472;.9N73/5473, 7473; 9N76/5476, 7476; 9N107/54107, 74107 PRESET/CLEAR PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


Vcc =5V o 


DINPUT CLOCK 
(See Note 2) PULSE 


TEST 
OUTPUT 


*C, includes probe and jib capacitance 


TEST CIRCUIT 


D INPUT (PULSE B) 
(See Note 2) 


G@ OUTPUT 


Q OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 

1. Clock input pulse has the following characteristics: Vgen = 3.5 V, to = 10 ns, t7 = 10 ns, ty = 30 ns, and 
PRR = 1 MHz. When testing fingx, vary PRR. 

2. D input (pulse A) has the following characteristics: Vgen = 3.5 V, tg= 10 ns, ty = 10 ns, 
tsetup = 20 ns, th = 60 ns, and PRR is 50% of the clock PRR. D input (pulse B) has the following 
characteristics: Vgen = 3.5 V, tg = 10 ns, ty = 10 ns, tholg = 5 Ns, ty = 60 ns, and PRR is 50% of the clock PRR. 


Fig.G 9N74/5474, 7474 FLIP-FLOP SWITCHING TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


OUTPUT Vcc 


PULSE 


GENERATOR 
(See Note 1) 


[a ee re ee ree a ee epee i gh ee 


LOAD CIRCUIT 2 ' 
(Same as 1) | 


*C,__ includes probe and jig capacitance 


TEST CIRCUIT 


INPUT PULSE 


(2 INPUT; INVERT ) Rieti lage ugh gaa 
FOR A1/A2 INPUTS) J#fLu- - - ~- - - - - 


OUTPUT Q 


OUTPUT Q 


VOLTAGE WAVEFORMS 


NOTE: 
1. The pulse generator has the following characteristics: Vgen = 3.5 V, to = 5 ns, 
ty = 10 ns, tp > 50 ns, PRR = 1 MHz, and Zoyy © 5022. 


Fig. H 9N121/54121, 74121 SWITCHING TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


PULSE 
GENERATOR 
(See Note 1) 


LOAD CIRCUIT 2 : 
\ (Same as 1) ' 


*C, includes probe and jig capacitance 


TEST CIRCUIT 


INPUT 
0.7 V 


OUTPUT O 


OUTPUT O 


VOLTAGE WAVEFORMS 


NOTE: 


1. The pulse generator has the following characteristics: Vge, = 3.5 V, tg = 5 ns, 
tz = 10 ns, ty = 50 ns, PRR = 1 MHz, and Zoyt © 5022. 


Fig. 1 tp(out) (internal/minimum), thold 


6-33 


FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


RL = 11082 


PULSE 
GENERATOR 
(See Note 1) 


O OUTPUT 


T CL' = 15 pF 


*Ci includes probe and jig capacitance 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTE: 
1. The generator has the following characteristics: tow = 0.5 ws, PRR = 1 MHz, Zoyy © SOL. 


Fig. J PROPAGATION DELAY TIMES 


RL = 1102 


PULSE 
GENERATOR 
(See Note 1} 


———0 OUTPUT 


‘i C* = 15 pF 


*C, includes probe and jig capacitance. 
TEST CIRCUIT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTE: 
1. The generator has the following characteristics: tow = 0.5 us, PRR = 1 MHz, Zoyy & 502. 


Fig. K PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


INPUT 2.4V Vcc OUTPUT 


cosa 


Ri = 4002 


ffpo< by 
| Ry = 4002 
| 
| 
| 
| 
| 
| 


(See Note 1) 


1 

| 

| 

| 

| 

PULSE | 
GENERATOR | 
| 

| 

I 

| 

| 


LOAD CIRCUIT FOR ! JLOAD CIRCUIT FOR| 
9N08/5408, 7408 J pee ieee 7409 J 


*C,_ includes probe and jig capacitance. 


TEST CIRCUIT 


< 10 ns — ~—- eal ke— < 10 ns 


OUTPUT 


VOL 


VOLTAGE WAVEFORMS 


NOTE: 
1. The generator has the following characteristics: tow = 0.5 us, PRR = 1 MHz, Zoyt * 5002. 


Fig. PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 
PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


INPUT 24V Vcc OUTPUT 
O O 


PULSE 
GENERATOR Cy* = 15 pF 
(See Note 1) i 


*C._ includes probe and jig capacitance 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTE: 
1. The pulse generator has the following characteristics: tow = 0.5 us, PRR = 1 MHz, Zoy¢ % 5022. 


Fig. M PROPAGATION DELAY TIMES 


INPUT 24V OUTPUT Veo=5V 
RL =1k2 
PULSE 
GENERATOR 
{See Note 1} 


| CL* = 15 pF 


*C._ includes probe and jig capacitance. 


TEST CIRCUIT 


INPUT 


VOH 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTE: 
1. The generator has the following characteristics: tow = 0.5 us, PRR = 1 MHz, Zoyt & 5022. 


Fig. N PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 
PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


24V Vcc 
INPUT I I 
y (See Note 1) 7 
4 O L 
a 
" 4 DT-Drv 
PULSE c;* V 
GENERATOR eno Ses = 

(See Note 2) OUTPUT RL 

RL T 

a> ( DH) 


To = 


*CL_ includes probe and jig capacitance. 


TEST CIRCUIT 


1 ot | { 
| | 
<10ns —o| a —| ft— < 10 ns 
| 
| 
| 


eo ee AV 
| 90% 90% 
INPUT IYasv 1.5V 
b— tow (clock) =i Ov 
esl ' t 
jtPLHI*, a "PHL Oy he ees Vai 
| 
Q ORO OUTPUT 
VOL 


. VOLTAGE WAVEFORMS 


NOTES: 
1. Test circuit shown is for the 9N105/54105, 74105. When testing 9N104/54104, 74104, 
the J2 and K2 inputs are connected in parallel with the other J and K inputs. 
2. The pulse generator has the following characteristics: tow(clock) = 250 ns, PRR = 1 MHz, Zour = 5022. 


Fig.Q0 PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SS! 
PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


Vcc 


2.4V 


(See Note 1) 


J INPUT © 


CLOCK o 
INPUT 


*Czi includes probe and jig capacitance 


TEST CIRCUIT 


< 10 ns ea ae cage 
| | 4vV 
90% | | 
CLOCK 15 vy | 
INPUT | ae 
*+towiclock)-> 
l | tretease(L) OR tsetup(H) (See Notes 3 and 4) 
| l 4V 
| 
J INPUT | 
-e—— = 100 ns —*\* tpwicleary*| Sr ee Se, ee, ee Ov 
| | 
| ' 4V 
| 
| ] 
CLEAR 
INPUT 
—-—dov 
— EE Vou 
OUTPUT A 
(See Note 3) 
VOL 
eas Saar VOH 
OUTPUT B 
(See Note 4) 
VOL 


VOLTAGE WAVEFORMS 


NOTES: 

1. Test circuit shown is for the 9N105/54105, 74105. When testing 9N104/54104, 74104, the J2 input is 
connected in parailel with the other J inputs and K2 is grounded. 

2. The input pulses have the following characteristics: PRR = 1 MHz, tow(clock) = 100 ns, and tw(clear) = 100 ns, 
For duration of the J-input pulse, see Notes 3 and 4. 

3. Output A is valid for: 9N104/54104, 74104, trelease(L) < 10 ns; 9N105/54105, 74105, trelease(L) S198. 

4. Output B is valid for: 9N104/54104, 74104, tsetup(H) & 35 ns; 9N105/54105, 74105, tsetup(H) = 10 ns. 


Fig. P INPUT SETUP/RELEASE TIMES 
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FAIRCHILD SERIES TTL/SSI 
PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


OUTPUT Voc 


FROM Res 400s 


OUTPUT 
UNDER 
TEST 


*C__ includes probe and jig capacitance. 


LOAD FOR OUTPUT UNDER TEST 


fe— < 10ns =a be— < 10ns 
' 


es towiclock) OH 


( 
—" thold ’— 
i] 
— tsetup — 


J INPUT 


INPUTS 
ENABLED 


Q OR G OUTPUT 


G OR Q OUTPUT 


VOLTAGE WAVEFORMS VOL 
NOTE: 
1. Both input pulses are supplied by generators with the following characteristics: 
PRR = 1 MHz, Zoyt © 502. Clock duty cycle = 50%. 


Fig.Q 


output Vcc 


ere RL = 4002 


OUTPUT . es ' 
UNDER *C. includes probe and jig capacitance. 
TEST 


LOAD FOR OUTPUT UNDER TEST 


be < 10ns 


_———— 


| 
le—— thold —} 
' 


tsetup—y  be— 
{ 


J INPUT 


Q OR G OUTPUT 


G OR Q OUTPUT 


VoL 


nee: VOLTAGE WAVEFORMS 


1. Both input pulses are supplied by generators with the following characteristics: PRR = 1 MHz, 
Zz = 502, clock dut le = 50%. ‘ 
out clock duty cyc fo. Fig. R 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


INPUT Vcc =5V OUTPUT 


i 


*C\_ includes probe and jig capacitance 


TEST CIRCUIT 


INPUT 


OUTPUT 
(Sq in Position A) 


OUTPUT 
(Sq in Position B) 


VOLTAGE WAVEFORMS 


NOTES: 
1. The generator has the following characteristics: Vgen =3.0V, to =t, <15 ns 
th = 0.5 us, PRR = 1 MHz, Zoyt © 5022. 
tepHt + tPLH 
2 
3. Each gate tested separately. 


2. Propagation Delay = 


Fig. S 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS 


INPUT 2.4V Vec OUTPUT 


GATE OR Re 
PULSE INVERTER 
GENERATOR UNDER 
(See Note 1) TEST 
(See Note 2) 


Cl. (See Note 4) 


LOAD CIRCUIT FOR 
DARLINGTON OUTPUTS 
Es a 


INPUT 
| 
INVERTING | 
OUTPUTS | u y 
(See Note 3) Tape = SV OL. 
tPHL — tPLH 
ee VOH 
NON-INVERTING 
OUTPUTS 15 V 
(See Note 3) 
Fr | | | Vout {0} 
— tPLH e— —* trot 


VOLTAGE WAVEFORMS 


NOTES: 
1 The pulse generator has the following characteristics: Vjpyp=3 V, ViL = OV, ty = tg = 7 ns, PRR = 1 MHz, 
duty cycle = 50%, and ZoyT7 ~ 50. 
2 Input conditions are established for each gate as follows: 
a. Input pulse is applied to one input and 2.4 V is applied to all unused inputs of the 9HOO/54HOO, 74HOO; 
9HO1/54HO1, 74HO1; 9HO4/54HO04, 74HO04; 9HOS5S/54HO5, 74HOS; 9H10/54H10, 74H10; 9H11/54H11, 74H11; 
9H20/54H20, 74H20; 9H21/54H21, 74H21; 9H22/54H22, 74H22; 9H30/54H30, 74H30; or 9H40/54H40, 74H40 gate. 
b. Input pulse is applied to one input of one AND section, and 2.4 V is applied to all unused inputs of that AND section of the 
9H50/54H50, 74H50; 9H51/54H51, 74H51; 9H52/54H52, 74HS52; 9H53/54H53, 74H53; 9H54/54H54, 74H54; or 
9H55/54H55, 74H55 gate. All inputs of all unused AND sections are grounded. 
3 All gates are inverting except the 9H11/54H11, 74H11; 9H21/54H21, 74H21; and 9H52/54H52, 74H52 only. 
4 Cy, includes probe and jig capacitance. 


Fig. T GATE PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


INPUT 24V Veco =5V OUTPUT 


— “7 
| 
Ri l 
2802 

| 
| 
(See Note 1) +Drprp | 
| 
LOAD | 

CIRCUIT 
CL | 
25 pF | 
(See Note 2) | 
a ne feces acs ees a 


TEST CIRCUIT 


INPUT 


OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 

1. The generator has the following characteristics: Vj,}y=3 V, Vj_ =O V, to = tz =7 ns, duty cycle = 50%, PRR = 1 MHz Zour * 500. 
2 Cy , includes probe and jig capacitance 

3 Cy includes jig capacitance. 


“9H50/54H50, 74H50; 9H53/54H53, 74H53; 9H55/54H55, 74H55 


Fig. U PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT tNFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


NOTES: 


INPUT Vec OUTPUT 


PULSE 
GENERATOR 
(See Note 1) 


25 pF (See Note 2) 
LOAD CIRCUIT a] 


“9H52/54H52, 74H52 


TEST CIRCUIT 


INPUT 


OUTPUT 


VOLTAGE WAVEFORMS 


1 The generator has the following characteristics: V)}4=3 V, Vj_ =O V, tg = ty = 7 ns, duty cycle = 50%, PRR = 1 MHz, Voyt = 502. 
2 Cy includes probe and jig capacitance, 
3 Cy includes jig capacitance. 


Fig. V PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


cLockpuLsE. | !Q ©... i 
(See Notes 1, 2, 


(See Note 5) 25 pF 
Se eee Oe 


25 pF (See Note 5) 
lee LOAD CIRCUIT | 


HES 220 TEST 
OUTPUT OUTPUT 
en a tr a a te ee aed 
TEST CIRCUIT 
CLOCK 
INPUT PULSE 
(See Note 1) 
—- tsetup (0) 
{> tsetup(1) - 
JOR K INPUT rere aroma. |, ak ee ee ee ee ee ee 
(See Note 1) 1.5 ee ri Vv 


Q OR OQ OUTPUT 
VOL 


VOH 
Q OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 


1 


When testing tpy,. and tpL yp (all types), the clock input pulse characteristics are: Vijpp=3V, ViL =OV, ty = tg = 72458, 
tp(clock) = 20 ns, and PRR = 1 MHz, When testing 9H71/54H71, 74H71; 9H72/54H72, 74H72; 9H73/54H73, 74H73; 
9H76/54H76, 74H76 and 9H78/54H78, 74H78 all J and K inputs are at 2.4 V. When testing 9H101/54H101, 74H101; 
9H102/54H102, 74H102; 9H103/54H103, 74H103; 9H106/54H106, 74H106 and 9H108/54H108, 74H108 conditions 
are established to ensure that minimum setup times are verified. 

When testing foigogk Of 9H71/54H71, 74H71; 9QH72/54H72, 74H72; 9H73/54H73, 74H73; 9H76/54H76, 74H76 and 
9H78/54H78, 74H78, the clock input characteristics are: Vjpp=3 V, Vip = OV, ty =tg=3ns, to(clock) = 12 ns, and 
PRR = 25 MHz. All J and K inputs are at 2.4 V. 

When testing fejock Of 9H101/54H101, 74H101; 9H102/54H102, 74H102; 9H103/54H103, 74H103; 9H106/54H 106, 
74H106 and 9H108/54H108, 74HO18, the clock input characteristics are: Vjpy=3 V, Vi_ = 0, ty = tg =3ns, 
to(clock) = 10 ns and PRR = 40 MHz. Ali J and K inputs are at 2.4 V. 

See applicable circuit type for actual J and K input configuration and presence of preset or clear functions. 

C,_ includes probe and jig capacitance. 


Fig. W FLIP-FLOP PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION | 


SWITCHING CHARACTERISTICS (Continued) 


Vec=5Vo 
(See Note 3) 
Reena eee = 2.4V ere ence aerate Z 
| | 
| RL RL l 
| Saeed | 2802 ! 
| ears at er | 
i KHKHKt- +> , ze | r1}t-+ IH} | 
|| (See Note 4) 25 pF ARSE | al | fms pF (See Note 4) | 
” op) 

It LOADCIRCUIT = | aEFS § ¥eE |= _LOADCIRCUIT = 
SSS SS eS dO. O22 | = Se 
| 22a, ad dz | 
VEST l == Saati TEST 
OUTPUT © ! | © OUTPUT 
J K 
CLEAR 9--+--1_o > —- 4--4J-~o PRESET 
TNPUT | CLEAR PRESET | bri 
| 

Os Tse Se ase eee eee 
TEST CIRCUIT 
—+| to e— —| ty 
1 | | VIH 
| 
CLEAR INPUT 
(See Note 3) 1.5 Vv 
| Se ea ee a ne er Vib 
VIH 


PRESET INPUT 


(See Note 3) 
| 
Q OUTPUT | 
| 
| tPLH he —+ tPHL po 
VOH 
OQ OUTPUT 
VOL 


VOLTAGE WAVEFORMS 


NOTES: 

1. Clear or Preset inputs dominate regardless of the state of Clock or J-K inputs. 

2 Clear or Preset input pulse characteristics: Vjjy=3 V, Vi_ = OV, ty = to = 7 NS, ty(clear) = to(preset) = 16 ns, and PRR = 1 MHz. 
3 See applicable circuit type for actual J and K input configuration and presence of Preset or Clear functions. 

4 C_ includes probe and jig capacitance. 


Fig. X FLIP-FLOP PRESET/CLEAR PROPAGATION DELAY TIMES 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


Ri = 2802 


Cy = 25 pF 
= (See Note 3) 


C. = 25 pF 
(See Note 3) —L 


(See Note 2) 


D CLOCK 


near yess Beato 
EF a 
TEST TEST 
OUTPUT OUTPUT 
TEST CIRCUIT 


90% 
CLEAR INPUT 1.5 V 


—>| je <7 ns 
| 3V 
| 
| 
| 


PRESET INPUT 


I 
| 
| 
—| PHL ke a ea 
| ! — tow(preset) ————*4 


| 
| —*) ~'PLH ry VOH 


Q OUTPUT 


GQ OUTPUT 


VOL 


VOLTAGE WAVEFORMS 


NOTES: 
1 Clear or Preset input pulse characteristics: tow (clear) = tpw(preset) = 25.98, PRR = 1 MHz. 
2 Clear and Preset inputs dominate regardless of the state of Clock or D inputs. 


3 Cy includes probe and jig capacitance. 


Fig. Y ASYNCHRONOUS INPUTS SWITCHING CHARACTERISTICS 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


D INPUT 
(See Note 2) 


CL = 25 pF 
(See Note 3) = 


CL = 25 pF 
= (See Note 3) 


TEST 
OUTPUT 


TEST 
OUTPUT 


TEST CIRCUIT 


< —| = 
ees foray ie eh ne eee es 


1 

| 

D INPUT (PULSE A) | 
(See Note 2) 10% | 


Ov 


SS pw] 3V 


D INPUT (PULSE B) 
(See Note 2) 


Q OUTPUT 


| 
© OUTPUT ! 
—— PAL. =F VOL 


VOLTAGE WAVEFORMS 


NOTES: 

1 Clock input pulse has the following characteristics: tow(clock) = 20 ns and PRR = 1 MHz. When testing fojock, vary PRR. 

2 D input (pulse A) has the following characteristics: tsetup = 10 ns, tow = 60 ns, and PRR is 50% of the clock PRR. D input 
(pulse B) has the following characteristics: thojq = 0 Ns, tow = 60 ns, and PRR is 50% of the clock PRR. 

3 CL includes probe and jig capacitance. 


Fig. Z SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (HIGH-LEVEL DATA) 
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FAIRCHILD SERIES TTL/SSI 
PARAMETER MEASUREMENT INFORMATION 


SWITCHING CHARACTERISTICS (Continued) 


Vec=5Vo 


D INPUT CLOCK 
(See Note 2) 


CL=25pF T 


(See Note 3) = 


TCL = 25 pF 
= (See Note 3) 


TEST 5 TEST 
OUTPUT ~ OUTPUT 
TEST CIRCUIT 
<7 ns —>| ba— —| ae <7ns 
= | PAN a en Ph a 3V 


90% 90% 


CLOCK INPUT 


aa tpw(clock) me OV 
—*|tsetup e#— 
| | | 3V 
D INPUT (PULSE A) 
(See Note 2) | 
10% 
| 4+-——-----—---------— OV 
<7 ns —e| Le—| <7ns I << 
|» he—< 7 ns —~  fe— <7ns 
| | ee at ee ee ee 3V 


D INPUT (PULSE B) 
(See Note 2) 


Q OUTPUT 


Q OUTPUT 


VOLTAGE WAVEFORMS 


NOTES: 

1 Clock input pulse has the following characteristics: tow = 20 ns and PRR = 1 MHz. When testing fojock, vary PRR. 

2 D input (pulse A) has the following characteristics: tsetup = 15 ns, tow = 60 ns, and PRR is 50% of the clock PRR. D input 
(pulse B) has the following characteristics: tpyoj;g = Ons, tow = 60 ns, and PRR is 50% of the clock PRR. 

3 Cy includes probe and jig capacitance, 


Fig. AA SWITCHING CHARACTERISTICS, CLOCK AND SYNCHRONOUS INPUTS (LOW-LEVEL DATA) 
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FAIRCHILD SERIES TTL/SSI 


PARAMETER MEASUREMENT INFORMATION 


SWITCHING TIME DATA TEST CIRCUITS 


Vcc = OPEN Vcc = OPEN 
OPEN OPEN OPEN 
a 
| if 
1. Each output is tested separately. 1. Each output is tested separately. 
Fig. BB Fig. CC 


SWITCHING CHARACTERISTICS 
TEST CIRCUIT AND WAVEFORM FOR 9S00, 9S04, 9S20, 9S40 AND 98140 


vec 


2.0k2 


DEVICE UNDER 
| l TEST VIN 


--- oo --- 1.5V 
| 
tPLH et ee aot be te 
Taal lice 1.5V 
Pete Vv. 
{~ 1MHZ . it OUT 
tf =tr<2.5ns = 
Amp = 0 to 3V om 
Duty Cycle = 50% 
ZouT = 502 “includes all probe and jig capacitance 
15pF for 9500, 9804, 9820. 
50pF for 9$40, 95140. 
Fig. DD 
TEST CIRCUIT AND WAVEFORM FOR 9803, 9S05 AND 9S22 
vec Vcc = 5V 
; O 
2.0k22 
DEVICE UNDER Ry = 2808 
VIN 
--------- 1.5V 
VouT | | 
: PLH oe | i tPHL 
= ORR es a 1.5V 
{~ IMHZ ah Vv 
t= tr <2.5ns mE OUT 
Amp = 0 to 3V = 
Duty Cycle = 50% 
Zour = 5082 
* Includes all probe and jig capacitance 
Fig. EE 
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AtpHL — ADDED 
PROPAGATION DELAY TIME TO LOW LEVEL 


FAIRCHILD SERIES TTL/SSI 


SWITCHING CHARACTERISTICS (cont.) 


TEST CIRCUIT AND WAVEFORM FOR 9564, 9S65 


vec 
Vcc « 5V 
O 


2.0k2 


RL = 28082 
{9S65 ONLY) 


Vout 


tf = te <2.5ns 
Amp = 0 to 3V 
Duty Cycle = 50% 
ZOuUT = 5082 


“Includes all probe and jig capacitance 


Fig. FF 


TYPICAL CHARACTERISTICS 


ADDED PROPAGATION DELAY TIME vs EXPANDER-NODE CAPACITANCE 


Cx — EXPANDER-NODE CAPACITANCE — pF 


Fig. MM 
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Atp, y — ADDED 
PROPAGATION DELAY TIME TO HIGH LEVEL 


= 
Oo 


VouT 


oOo © 


9H50/54H50, 74H50 
9H52/54H52, 74H52 
9H53/54H53, 74H53 
9H55/54H55, 74H55 


20 25 30 
Cx — EXPANDER-NODE CAPACITANCE — pF 


Fig. NN 


